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( l) Xtt (2) ©Ib^t^rtW^Jlu^ffl-e^^^ 
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% 7J^y>, t*X^> x /4-9-yU ZXZf-Vfl* t'7^>x v^o^I/* 

yx> N + yj >&M& 7 ^ y * y y >&JKft#\ -<>7* y 'J >&JMtt 

„ -fS'A ^7x-WbX \£~fr7>b7*>* S?T5y7>h9-b>, 
v^7;;*^A'y-;K fcT? >> ^^k*7>^ #y*f-> % yav7->. -f $ 

^0W«&IMW*#ff*L<, Wfc&JMttO&iUgrPfcLT, /Ur-7A, 
a^7A, ^7^7A, 0, U-7A, t^^A, -f 'J^7A, 

itu^w^ti^ cnb©w«^Ji^ttTi2-«i:^ (3) -c&stt* 



&&U*f*L<tt, 7i-iH, ^7x-iH, *7*;HS % 7>h»;;i/^ 
^x^;us, try * y y /H, v* y y 0 „ L 

7fr*)V&\ £-jisM^<D7)U>r~)um; y h*S/*;u#:=.;i/g N xh + i/*;u 
1 - 3 0tf>7/U3**>;fr;U/*->/i/g ; y h**>S % xh + -> 

7'J-mvi ; v>y ^/U7^ ;l N v^jvn /Sf©v7;^7;y 
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'J7^>s> ^> , /fr , /-;n> ^vy^+^v-;^ *c>W5*v-;u 
S^ * y; w 74 y u * y 4-9- y >g. 7xt>h'/ v >g-efc o 
, 8<fI3fi&g£LTfcJ\ A' tmm-cmibM. 

av^A, a'7-^-)A, m, U-^A N *X5*A N >f yy*A, 

to 

LfcJu 2&Mtf>IH : ?£IIU #*L<tt, 7-fe^;U7-tz h-ih- -^^$0j3-y^^ 
HI^I©i^(t n = 3 from= 0 N Xfin= 2 ^9m= l . ) 
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(K -4] 




ik-9) 



WO 03/080760 



PCT/JP03/03329 




WO 03/080760 



PCT/JP03/03329 



S/;utK9V>, jK«;7U-;U7;u*>^ xfM>^ 7?i?x>, 

Mb l> 7x-;lAT = > N 7,7'J;l/7 2. >M b 'J 7*^/7 5 >> -;7S>IMJ 

5 Vfi§*#Xli7 ^y7->»W. t?«H$7 S >S§*ft<&Stt0!l 
iLTIi, h'J7i-;i/?rA h'Jh'JjI/TS'A h 'J /^7x-;l/7 5 >> 
N, N' -^7iill/-N, N' - (3-^^;U7x-;U) -1, 1' -k'7x 
-^-4, 4' -yJ^A N, N, N' , N* - ( 4 f-^7 x-;U) -1 
, 1' -7x^-4, 4' -v7;X N, N. N' , N' - (4-^;b7 
x^;b) - l, T -k'7i^-4, 4' -yrS'A N, N* -^7i-lb 
-N, N' -^t7f^-l, 1' -t*7x-;U-4 , 4' -v75>^ N, N 
' - (^f;l/7x-^) -N, N' - (4-n-7f;i/7xijl/) -7it>h 
U>-9. 1 0-^75 >> N, N-t'X (4-^-4- b 'J^7; 77x^ 
) -4-7x-;i/->7n^t>|, Xtii:n«>©5?fflR=|R7 5>#»«:W 
Lfc*U 3*7-|,m^ij7-T'ife^ £ft&KI8££ft*t>0TW:ftir\ 
7*n*/7-> (Pc) HftiOlWlti, H 2 Pc> CuPc> CoPc> N 
iPc> ZnPc N PdPc> F e P c % MnP c> CIAIPca CIGaP 
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c, CI InPc, CISnPc, CI, SiPc, (HO)AlPc, (HO 
) GaPc> VOPc, TiOPc, MoOPc, GaPc-O-GaPcf© 
7 9uisj- >m&WJkV+ 7 9 a v 7 - >S§*#1? * £ ti\ Z ft h (cpg£ £ ft 

MT&MmtLx^ n^mmtrntizm, mm^m^tx^ 
>^+yy>r A 7>hn>^<h^n^^ig#:^tf^n>i»^. zft*>\z 

+ 7 "J+-b 'Jf9A, t'X + sift, fx (8- 

t Ka+y4/ l Jt-h) fx (8-t + D^-h) v>#>, 
h Ux (8-th'D + y^;iJt-h) 7;l,5-9A, h 'Jx (2-^;u-8 

- t Ka + v + y ij*- h) 7)H^L^ hiJx (8-tKa4i/+; U 
h) fx ( 1 0-fc Ka4y^>7 [h] *y 'J-f-h) ^ H U7A 

^ fx (1 O-tKa + y^r/ [h] *y y^-- h) ffiift, fx 

-8-+/V^— h) *nn#'J«}A N fx (2->^;ix-8-4y D-f-M 
(o-^UV7-h) tf'j?^ fx (2-^;U-8-*y Dt- h) ( 1 - 

*7>?-h) 7;u5-7A, fx (2-^^;b-8-+y >J^-h) (2-* 

f Tyjy-i^ L( H ^ 'J 7^JH#^t i^Wi, 2, 5- 
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ti'X (l-7x-;b) -1,3, vj^UPOPOP, 2, 

5-fc'X <l-7x=jl0 -1,3, 4-f77-Jk 2. 5 -fx (l-7x 
-Jl>) -1,3, 4-W^77-JK 2- (4' - t e r t-7'f;l/7x- 
;U) - 5 -( 4" -k*7xziH i, 3, 4-*-*-*i>77*-;K 2. 5 - fx 
(1-^-7^) -1,3, 4-**-9->>77 , -;k 1 . 4 -fc*x [2-( 5 - 
7x^Wty7y i J;W ] s<>V>, 1, 4-t'X [2-( 5-7x^t 
^v'yyjiO -4-ter t -7>;I/a:>-^>] % 2 - (4' - tert- 
7^7xz;i,)-5-( 4"-k'7x^) -1, 3, 4 _?. 7i ; 7 y_ ;l/> 
2, 5 -tX (\- + 7?)l) - 1, 3, 4-^7v77-;K 1, 4-t*X[ 
2-( 5-7^-;bf-7^7VJ^) ] ^>-fe*>, 2- (4' -tert-7> 
^^-^ -5-( 4" -k'7x^) -1,3, 4-bV7V-)K 2, 5 
-fx (l-^7^;u) -1,3. 4-MJ77-;K 1 . 4 - fx [ 2 - ( 5 

t ^ t (c £ 0 m^aAtt £ [Si± $ -a-* ^ 1 1> -e # * „ 

I TOSffi. NE S AS^(d^ffl$n^kXX\ ^{b-< vy^A^CDK 

(DtfmLXisV), t/^v^a, *;u^>7A, » N f^^A, ^>vh'j7 
a, ';^7A, ^t-^a, v>#>, 7;i^-7A3£&tf*ft£o£&#ffl^ 

s vr^v/7A/-f >i^7A, , J^7A/7;U5-0A^-t^JiLT^lff) 
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fcLTtt, 7;i^£IIi£«, 7JU*U±JBiWk*. T^*U 
^B^nyw^ T;u*'J±m^aywk^ *i^Any>ftft % s i o x 

, AlOx > S i Nx > S i ON, A 1 ON, GeOx > L i Ox , L i ON, 
TiOx % T i ON, TaOx > TaON, TaNx , Ctt£#ffiMfc4lk Mit 

mtmtm-?b%>o ^wmzm^m<omt u-ai, s \ o x > a i o 

x , SiN x , Si ON, A 1 ON, GeOx, C«^aAM*Ml 

r#*u\ *fc> ftizmmzmtzmoi&ftt urn* lif, m g f 2 , c 

aF, , MgF, > NaF«H\ 

itf£0»3^^ft1-*J:^ £IB£**. f65t®0«fiitt> 1 0 96J54 

>, jKU *7? 'J U-K #lWbt*-/K «KU t'^7/u=i-;K # 
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10nm~0. 2 /zm0f&H#£ U\ 

ijxxr;K jK'JTSK, ^'J^^a *l>7JU7:t>. 9 x ) 
jft 'J — N - t-;u*;u/< V-;K *' 'J v^roftiStttt^ #U ^ * 
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(1) 3 W%z-* «y 7*©i»e 

Mb£$J£L ( 1 0 jumo l/'Jy Mb EPA (i?xf ;i/X-fil/: -YV^V 
: x?y-;u=5 : 5 : 2#«Jt) 7 7 K N E£-fe;K SPEX&F 

LU0R0L0GII) > mft^? hn/0«»*fliOfi^±*<f9tcWUTj*||* 

(2) 1 fiJgx * ;Mr + 7 7"©«j£ 

(M3&) ^r*fe/c 0 £©&g£x*;U:FHBteSl»Lfc. 
1=r«l «b£* (A 5) 4>£$) 
{b£^ (A 5) ©£j$II&*OTfcflN*. 



3 4 



WO 03/080760 



PCT/JP03/03329 




( 1 ) (A) 

2, 4' -y7u*7*.Y7z.J > 15g(54imnol)£x?y- ( M/ 1005 'J I) >y h 

L> h D •> A 7. Og N 2 -7 5 J f y > 5. 2g (55mmo I) * 

u ?k j-)ir*$twi s *m# (a) 12.5 gmmm) mtz 0 

(2) {fc^lfc (A 5) <D$f$ 

3, 6-y7x^/W^^/-;b 6. Ig (19mmolK tfKtt (A) 6.3g(23mmol 
) . Hf&O. 2g, 1 8-?77>-6 1.7g , R^StA D 7A2.9g (21mraol) * 

»£f#/c 0 ?#&nfc@^fefc^>tf>-epiis§jiu efe*gn3.og (W3i%) 

&?#fco ?# £ ftfc*SSW\ 90MHz 1 H - N MR&O'F D - M S ( 7 4 -)l Kf * 
V-7'V3 V^X^tff) tw«fc*)g»!K3 (A 5) T'fe^^i^iglSL/io £ fc, F 
D - M S ®«l«IS#*B(TK^t. 

FD-MS, calcd for C jTHasNs^ll, found, m/z=511(M + , 100). 

0 

StiHWZ «b£* (A3) 
{t#fo (A3) ©^««»t«Ttc^t. 
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(1) (B) (D-Stic 

4 -yat^>X7^ft K 15g(81mmol)£^y-;u 3005 'J >J 7 t)UZ® 
^L, v> 10g(83mnolh 28%* h U b**> K> 9 J- 

m®. 15g(81mmol) Wdrd 7 B#H»#Ufc. KJfc%k7'&, ffi&Uzmfa 

&5iIU > ^/-^ft^U (B) 9.5g 0W41%) £t#fc„ 

(2) +ra* (o o^fiK 

*WK* (B) 9.5g(33mmol) fcx? y -;i/805 'J U >v MUzf&frU ^>XT 
;y>IiS 5.2g(34mmol) > TKMWb^b'J^^ 2. 6g(65mmol) £*0;t> 15&R] 
Jp&BiaSLfc. £Jft&7&. M^ftiPU tfrfcHLfcifoSI&SSiJU 
#Mft (O 3.46g(«27°/o) 

(3) <t£* (A3) O^ric 

3, 6 -v>7x-;U#;WN*7-;l' 6. lg (19mmolk +M# (C) 8.9g(23ramol 
) > ffi® 0.2g, 1 8-?7?>-6 1.7g , 2.9g (21ddoI) 

£A*U LTo-v?nm^>-tf>30 5 'J U «y h^&TJQ*, S^SISSTn 
i/iJav^^U^ffl^T 200tte*-ej&DfllU 48B#WfOS£-8-fc. £J£#&7 

^#/c 0 fbnf:|gf B tt> 90MHz 'H-NMRXtfF D-MSfcJ: 9 BW* (A 
3 ) tf* * £ *«B Lfc. * fc> F D -M S ©SJ^SSrOTlw^t. 
' FD-MS, calcd for C , 5 H 30 N«=626, found, m/z=626(M + , 100). 
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£$0>J3 (it^m (A 2 6) <D&J&) 

itsm (A2 6) <D£mm*\>xT\zm+. 




K 2 C0 3 K 2 C0 3 



o-DCB (d) o-DCB 

(i ) (d) <om 

jj)W<V-)l> 33g (0.20mol)> p -7'n^& 3- h'^>-f> 68g(0. 24mol) ^ M 
#82.0 g, 1 8-?7>7>-6 18g, *A30g(0.22mol)£A*U $ 

IiLTo-v*?DD^ >•£ > 300 5 V 0 y b /l/*#D;U MISFIT* v D n > 
^iW^^ffl^t 200tKaMo|[&U 24B»WEliS*-ti-fc. ftiP 

^49%) £f»fc. 
( 2 ) ib^tl (A 2 6 ) ©^fiJc 
2-b'7x-M>K-^ 5.4g(20mmol) , TOft (D) 7.7g(24mmol) „ » 
m. 2 g , 1 8 - ? 7 7 >- 6 1. 8g , JkUfim* U -7 A3. Og (22mmol) 4 AtU 
LTo-^^Dn^>-bT>305 U U •» b^£7jD/U M^^T> ^> V 3 > 
^^;W^4ffl^T 200tlc^T«L^ 48MTO$-tffc. £«7@L ft*P 
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o n^tltzmmi, 90MHz 1 H-NMR&tfF D-MS^J: 9 Hflty^l (A2 6) 

FD-MS, calcd for C 3 ,H 2B N,=510, found, m/z=510(M + , 100). 
HblZ s %htlfz{t^\,zo^X^m\ 1 £I^KLTx*^**-4>.y7'tf) 

£/5£#j4 ({t^ (A 2 7) 0)&m 
<t£® (A 2 7 ) (DGfflmmTiznt. 



efe^ a B 0 2.2g (wi9°/o) „ n^ntz^t, 9omh z 'h-nmr&o'fd-m 

SH«fcOg«tl (A 2 7) X*&Z>Z.t*mmUz 0 ttz, FD-MS0«iJ£*S£ 
FD-MS, calcd for CmH 3 oN 2 =586, found, ra/z=586(M + , 100). 

(it^m (All) (D£f&) 

it^m (aii) <D&jm&&wTkK+o 
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(1) (E) <D$f& 

3, 6 - t*7x-;u- 9 -p -yn : E7x^W;l/A' , /-;l/ 7. 6g(16mmol) £ 

.6M) 12 5 'J y v hiisZbnz.. -60 tfr&ot^2BMBJW$ufcft* M -6o°c 

^jtJPL, *7&h "M V7'at;U8.8g*x~T;H05 'J U v 

(E) 4. Og (4**5896) *f»fc. 

(2) {t£ty (All) 

2 _ (4 - _y D? - 7l ^) — f 5rV [1. 2-a] fijy> 2. Og (7 
.3mmol) , ( E ) 3. 5g(8. Ommol) > fh7^X (h'J7x^X7^> 

) A7vOA 0.17g£ 1 , 2 -v^ h*vx?>30^ U 'J «y WUfcfcfrU 2.0M 
IKK* h y ^A7K»»125 'J y v h;u4rira^> 8B#HiP^«SiEUte. KfE**7& 

. ^i^^*u#bti^^^^^y-;uT-^-r^3i(3i;o, 2. og mm 

47%) ©JtafeHft&fIA:. f#&nfc@f*li> 90MHz 'H-NMR&tfF D-M 
Siz&vmty) (All) -e**3^%5H8LA:„ *fc^ FD-MS©W3£»» 

FD-MS, calcd for C< 3 H 29 N3=587, found, m/z=587(M + , 100). 
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£«6 (fb£» (A 9) 
fb^ (A 9) 0^«fttt*»Ti!:^. 



0 





(A9) 



runs v * 

W^W Na 2 C0 3 



DME 



^«2Tf#«bn/-c+^ (O 2.0g(5.2mmol) , 4 - (9' *;i//<7'J;U) 
-7x;;W-Kn>| 1.7g(5.8mraol)> rh7 + X ( h 'J 7 x-MX7 f » a* 
7^?i» 0. llg£ 1 . 2-yn*i/i^> (205 »; >y WU) fcfcfrU 2.0M 
b 'J 7A7K^* 9 5 U 'J -y MU&iO^ 8B#m«L7c 0 £»7iL #T 
& Lfc@#:£ v ?dd^ yizmfr L> 7K& U r- U OATSi Ltc 0 

*g£g5feu# ^n/c^ti^^^y-^-e^-t^eit^ckO^ 1.8g 0W62% 

) Oft&fe@#£l#*;o f#b*l*:gK*&, 90MHz 'H-NMRMFD-MSl: 
<fc0g» (A 9) X*&&Z.t*mmUz 0 &tz, FD-MS0$J5d£|l£OT 

FD-MS, ca led for CnHnN t =550. found, m/z=550(M + , 100). 
1=,$0J7 «b£$l (A 4 3) 

<t&b (a 4 3) 0^»*j^T(-/TN-ro 
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(A4 3) 



Ar»> IWlfW* 2005 D D«y h ;UHD 7 7 X 3 2 , 3 -*J*s7 
;-5- (p-7 , n ; t7x^) -7->fjl,-6H-l ( 4-v7tfk'> 2. 
33g (lOmmolK *Jl//<V-;U 2g(12mmol) „ b 'J X (^>y 'J f>7-te h >) 
vA'r^AO. 14g(1.5mol%) , h 'J - t -7*flWtX7 <>0. 06g(3mol%) „ 
t~7b^>t b 'J 7A2.0g(22mmolh ta»h;Ux> 1005 'J "J -y b;u£#0**: 
^ 100°C(CT-»^#L/Co tftbUfct&fi£i*RU J 

-)U 1005 U 'J -v HKCT»U, 1.2g(3mmol) OKW/o) ZWz 

o NMRn I R&t/FD-MStfJfJ^ClJ:^ gfttl (A 4 3 ) T? 

&£3££5ltSL*:. FD-MS«£$£||£OT(wTvto 
FD-MS, ca led for C 25 H,7N 5 =399, found, m/z=399(M + , 100). 
£«8 (A 4 5) <D$m 

it^ (A 4 5) ©^W^J^T^/Ts-ro 




(A 4 5) 



ArljjiiT, }Wftt#205 U U >y b;UHP7 7 7 > 3*lc, 2 , 3 -Vi/7 J 
-5, 7 -fx (p-7"at7x^) - 6H- 1 , 4 -^7^t'>4. 5g(10mmo 
lh *;WN*V'-Mg(24mmol)^ (y^Vy'Jf >7t h» ^^7^7A 
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0. 28(1. 5mol%) „ h 'J - t - - 7f-;U*X7 4 >0. 12g(3mol%) , t-7*r*v 
i-b D 7A4.2g(442nuool) > »gflRh;Ux> 160S 'J U 7 h^^ripA/i^ 100 t 
twT18BfP^D^#L/c 0 K»7&> tffdafcil&IifcttEU 100 
^ 'J y 7 h^TifatU afe^l.8g(2.9mraol)(JlX$29%) £f#fc„ iOitfHi 
^ NMR, I RStfFD-MSCltm^ gftt) (A 4 5 ) -e&63i:« 

FD-MS, calcd for C 4S H 26 N 6 =626, found, m/z=626(M + . 100). 
£«9 Ut&fa (B9) <*>£$) 
fb£& (B 9 ) O^SKSrJ^Tt-^r. 




(B9) 



Ar#H^T> 4- (2' -7x^-4' - f y yjuXV I *jy- 6 ' -4 
)U) 7 j.-)l7Ka>W(Ug, 32mmol, 2.6eq)> 3, 6-^n€-9-7x-;b 
#;WN' S /-M5g, 12mmolk f h7*X ( b y 7 x-MX7 * » /^v^A 
(0) (0.55g, 0.48mraol, 2%Pd) 4 1 , 2 - SV h*$/x* >(1005 y y «y r-;U) 
K,«U »h y7A*«F»(2M, 10. 2g, 96mmol, 3eq/505 y y 7 * 
teT10H#r H 13i^L/i o W*IJB£#JKU *7i?a7^77^tt 
»LrafeBM*(8.5g JR*8396) f#S>ft/i@ftfcU 90MHz 'H-NMR 

M*FD-MSia^@^ (B 9) -Z&ZZtZ&V&Lit. jfcfc; FD-MS 

FD-MS, calcd for C6'oHnNi=857, found, m/z=857(M + , 100). 
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1 0 «k^* (BID 
4bl=rt) (BID 




(B 1 1) 



A r ffB^TK 4- (4 -4M 7*-;HKn>K(7.6 

g, 32udo1. 2.6eq) > 3. 6 -S?7*d*- 9 -7*-;U*;W<y-;K5g. 12ramo 
1), xh7 + X (h'J7xi;l/*X7^» /n'7v^A(0) (0. 55g, 0.48mmol, 2 
%Pd) * 1 , 2 - y y h * i>x * > (1005 U 'J -y h )V) \zMm U SH* h U 7 
A7K^*(2M, 10. 2g, 96mmol, 3eq/50 5 'J 'J >y b )l) £iq*T10B$MaBKLfc. 
MJ1£#SXU *vA^a-vhr ; 77^r'||®LTefe[g^(5.7g,76 
°/o) fcftfc. fcfcttfcBfcttN 90MHz 'H-NMR&tf F D-M Sic* 

(BID T»&£;i£:£5i!8Lfc. *fc> FD-MSOSJ^em^OTt^-r. 
FD-MS, calcd for C << H 20 N 5 =627, found, m/z=627(M + , 100). 

^3 ^/TsL/c. 
£$#<]1 1 Mb£* (A 7 2) 

(A 7 2) O^jSttttSrOTi^l". 
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(1) *Hfc (F) (D£f& 

£i&®\Z<d (l) (zis^r, 2 -7-fef-;i/tru^>of^b«5(c7-fe h7W> 
*E^fcJ*WMdU ^©»fPt(f9it(=«t»J. TOft (F) 29. 4g (4**8496 
) *»fc. 

(2) $p B i# (o 

(F) 9.0g Olmmol) , 1 - 7 zt y^f U Z*7*d = K8.7g(31m 
molK ra7>^-7A19.3g(250mmoI)>M275 'J 'J 7 NMUBSU 12M 
iDM^L/co ^^^S^T^PL, HUxV, 7K£A0tU -MftM Ltz 

wmi^io°/o7KM-7-h ^A?^, mm&^-em&mi, &7j<« 

#rtfJL7^£ H B H £MU x*y U (G) 10. 6g (W88 

°/o) £f#7c 0 

(3) fk^t) (A7 2) <D$J$, 

*Pb1^ (G) 3.5g(9mmol) , 1. 7g(10mmol), J; MtiO. 09g(0. 5mmoI) , V >Wt 
* 'J ^A4.0g(I9mmol)% l , 4 -vtf*-*>l85 'J 'J -y r ;KZ,#^L> hv>X 
- I , 2-v?D'\*-9->v75 >0.5 5 U 'J 7 r-;U(4n)mol) 7;brf> 
^HMT, l8B#f B ^«L^, £j£M&m^£-e&iPu i£{b^u>, ?K 

•7- h ^At«Lfc, %mmmm%3k'<k, mm^M^i u y * ^u£tjd 
a, *fmuA:is**itaL, six^-cft&u jt£&&A3.5g cr$83%) 

fo&ftfcfcAWU 90MHz 1 H-NM R&XfF D -M S tc=fc 0 (A 
7 2) £6118 Lfco FD-MS<B»£«|U:OTfcjS*. 

FD-MS, calcd for C 35 H 2 ,N 2 =472, found, m/z=472(M + , 100). 

£»Jl 2 «b£«J (A 7 3) (D^m 
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<t$m (a 7 3) (D^mmT^-to 




(1) *iwt (h) 

h# (f) ftfls^fc^ti, mmm&fiiztizj:*), tpmw (h) 7.8g ( 

W6196) *mtz 0 

(2) fb£^ (A 7 3) <D^m 

£»Jl 1(0 (3) fcfcl^T, $H0# (G) ©ttfrOKt^ft (H) *m^tz 

&ftfctt*li N 90MHz 'H-NMR&tfFD-MSteJ: flSWfci (A7 3) 
^oiS:ii|gL/i 0 *fc % PD-MS©aiSitt*4:OT^t. 
FD-MS, calcd for C 3 < H Z3 N 3 =473, found, m/z=473(M + , 100). 

1 3 (fb^t) (A 1 1 3 ) <££$) 
<b^ (A 1 13) (DGfflmZPXTlZjji-t. 



\ \<d (3) (G) wbO(3^^j2T-f#bn/c43 
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w/o) tntz 0 »?»n^efit4s 9omhz 'h-nmrri/f d— Mstctos 

W*J <A1 1 3) ££Hf&Lfco FD-MS^)^raSm^OT(- 

FD-MS, calcd for C 3 3H 22 N 4 =474, found. m/z=474(M + , 100). 

fil£#4t\ H3 Ul^Lfc. 

1 4 ({t£» (A 9 8) 
ffc&* (A 9 8) ©^JSjH&fcJsTFK^t. 




(1) cpWJft (J) 

£j&0>J2<D (1) Kfc^T, 4-7'a^>X7;Uf t K©ftfe«J^3._ 5- 

;>*ffl^wi±> momz'niztiz**), tpmw (j) is. 2« mm 

92%) *?#fco 

(2) (K) <D^$L 

%m\2<n (2) tjs^r, $rm (b) ©fifcowiw* cj) £fflwc& 

|H]^c^^^^tf 7 C t l^J: *IHIft (K) 5.5g (HX$45%) fcfffc. 

(3) {b£*9 (A 9 8) <0£$ 

4>W# (K) 3.0g(6mmol) , t)W<V-)U2. 3g(14mmolK <fc -MfciiO. 12g(0. 6m 
molh 'J>M* i ;7M.2g(20mmol)*l. 4 - y*#^>2U 'J 'J y b Mz&m 
L> h^vx-l, 2-->?D^t>^7r/0.8 5 U U -y h ;K6mmol) £2lQ 
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1SU 12g(0.6mnolh 'J 'J ^2. 9g(14mmol)> hv>X-l 

, 2 - y?D^t>v7;> 0.85 'J l> >y hM6mmol) £j!jD;U TJU^OT 

f-;UT?ft#U jta&£ifl3.3g (JR*80%) fcfcfc. ff^n^tSftti, 90MHz 1 
H-NMRWD-MSiaOSWI (A 9 8) T»&& Z t ftflHBLfc.' £fc 
, F D - M S ©jfflJSies&JJtTK^t-. 

FD-MS, calcd for C < , H 3 oN4=638, found, m/z=638(M + , 100). 

£/£0fll 5 (fb^* (Al 0 5) ©£$) 
{b£& (A 1 0 5) ©^ritfifttOTt^-*-. 




( 1 ) *|KM* (M) ©#$ 

£®M 1 1 © ( 2 ) fcfc^T* 4>M# (F ) ©ft;b 0 1 4 © ( 1 ) T 

(a) t#«s>ttfc+fs# (J) m^fzm&, mv$kmnoz.uz&*), * 

KM* (M) 10. Og (W8896) 
(2) {b^«J (Al 0 5) 0)tm 
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GtfLWl 4tf> (3) fcfc^T, $mfo (K) (DRh'Olz^mW (M) £EWc 

btt/dS£flte> 90MHz 'H-NMR&tfFD-MSKJiOBW* (A 1 0 5) "V 

FD-MS, calcd for C <7 H3.N 3 =637, found, m/z=637(M + , 100). 

m&$<tb s m 3 f^/Ts Ltz 0 
ttitm 1 6 (fb£fe (A 1 0 8 ) 
<b^tl (A 1 0 8 ) ©£$»£OTtwT^. 




(1) (N) o^fig 

1.3, 5 - h 'J 7*a^^>-tf>13.0g(41ramo!) „ 3, 5 - v7x-;bf7 N / 
-;H0.0g(45mmol) ^ «fc -MtfflO. 8g(4ramol) , U »7 A11.9g(86ranol) 4 1 

, 4 -$?aMr*V505 U x ) v h)K:iSU bv>X-l, 2-V?a'\*U-> 
971 >4.9 5 U U v h;K41mol)«:JPA % T^d'vOT^Tv 18B*MiI«Wi» 

;u*7A?Dvb^77*-Ttt§ilU *M#(N) 2.0g (JR$11%) £f#/-c 0 

(2) (Al 0 8) 

$IUH* (N) 2.0g(4mmol) , tUl^V-M. 4g(8mmol) . «fc -9 ibfiO. 08g (0. 4m 
roolh "J >K* y 7A2.9g(14mmol)£ 1 , 4 - $?**-fr>155 'J U v b Mz$m 
U h7>X-l, 2-S/^p^*-9->^T5 > 0.5^ y y -y MK4mmol) £AD 
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L/c 6 WftigfltefliES*^ 1 , 4 - >15 5 'J 'J >y 

,»U <fcoM0.08g(0.4mmol), 'J >K# 'J $ A2. 9g(14mmolK h?>*-l 
, 2-y?a^^>^7;> 0.55 D 'J >y r-M4mmol) £An;t> 7JU=f>M 

ffigit, jc?y-;U5 5 'J 'J 7 MUJttflfiflfct^MSS 'J U -y h/u£#Q;U 

6feJ&SI2.4g (OT8796) £t#/c. »S>4ifc*&flU\ 90MHz 'H-NMRStfF 
D-MStc£9@fi^!) (A 1 0 8) Tf**it*fllBUfc. *7c N F D — M Stf) 

FD-MS, calcd for C, 5 H 3 <.N<=626, found, m/z=626(M\ 100). 



m 3 





ft** 


i g^o^vu^- 

*t^V? (eV) 


^S/T* (e V) 




A5 


3. 2 


2. 7 


£•$092 


A3 


3. 1 


2. 7 


£$093 


A2 6 


3. 1 


2. 6 


MA 4 


A2 7 


3. 0 


2. 6 


£-$0!l5 


All 


3. 0 


2. 7 


£$096 


A9 


3. 1 


2. 5 


£$099 


B 9 


3. 2 


2. 6 


£$09 1 O 


B 1 1 


3. 2 


2. 7 


£•$09 1 1 


A7 2 


3. 5 


2. 8 


£$04 1 2 


A7 3 


3. 3 


2. 8 


£•#091 3 


Al 1 3 


3. 2 


2. 7 


£$09 1 4 


A9 8 


3. 5 


2. 9 


£$09 1 5 


Al O 5 


3. 4 


2. 9 


£$0j 1 6 


A 1 O 8 


3. 7 


3. 0 
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2 5mmx 7 5mmx 1 . 1 mmjftf) I TOaWtttfttf^aiHS 

0®±tfflE2Wtt*aE^ ioia TBW 6 OnmCN, N* -t'X (N, N 
' --;7x-;h 4 -75 7 7i-;l/) -N. N-v7x-;u-4, 4' - v7 
W-l, 1' -e7x-;HR (TPD 2 3 20) &J$ffltLfc. 3©TPD2 3 
2«Wu jEftSAJifcLT«1igt*. C0TPD2 3 2K±fc«JP2 On 
mtf>4, 4' -t*X CN- (l--f7f-;l/) -N-7 x-;b7 5 7 ] t'7x^ 
M(NPDtt) SffifclRLfc. i©NPDi8lttE?Uli25JitLrai6t&. Sfcfc 

> zo>NPDm±^mmi onm©±E<t^*i (a 5) *m%Lf&muz 0 zv> 
mtizTmc&m (dd^ cas) : (dd ommstA o : 3-3$* 

Lfc. <b#to (D 1 ) t±, lHw^W 
2. 7 9 e V*ffi^5Bfctt#F-P**. (A 5) (D 1 ) 

% fgftjfi: irm&t*. Z(Dm±^JMm2 0 nm-eTIEBA l q (Met**?- 
WW: 0 B A 1 qj»{4, WPaAHfcLTflMlfe-*-*. u®i, MtlIx 
F-A'VhT^Li (Lii:fixy^-tti) fcA 1 qZ-TzMM^t 
, $ 2 (mm) t IX A 1 q : L i 1$ COUP l 0 nm) 

. ZOA 1 q : L i H±lc&JlA 1 iH^RKS^mE 

fi8&«E 5 . 0 Vt?R3t»« 15 0c d/m 2 , &Mh& 6 . 3 
c d/A0^¥&*fe38##f»£ttfc. *fc* feJfUtlte (0. 14, 0. 1 
6) 
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2 ~ 8 

HfcfllfcMvf, <b£& (A 5) OffcbOl^ ^KiettOfb^&feffi^fc 
ItiRfl] 1 • 

SWfcfl 1 fcfc^r, <bi=r^ (A 5) ©ftfcOK, «6*4>»©<k^|fcT?**Tia 




BCz ' 

Jt80J 2 

»fl 1 fcfctvC, <k£® (A 5) OftbOC, #B§ 2 0 0 1 - 2 8 8 4 6 2 

#4»RtE«oTi3<b^* (C2) &M^iz&>mmmzLxGmLm=?&ft 
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* 4 







% E 
(V) 


\lf too? nix3 

(cd/m 2 ) 


OV, \ 1 / JUL r H 

(cd/A) 








A5 


5. 0 


1 5 0 


6. 3 


* 


(0. 14,0. 16) 


mmm2 


A3 


5. 8 


1 6 0 


5. 8 


W 


(0.15, 0. 17) 




A2 6 


6. 0 


1 3 2 


5. 2 


W 


(0. 14, 0. 16) 


mm a 


A2 7 


6. 0 


1 5 4 


5. 9 




(0. 14, 0. 16) 


mm 5 


A 1 1 


5. 2 


1 8 0 


6. 3 


* 


(0.15,0. 17) 


IWJ6 


A9 


6. 2 


1 4 5 


5. 1 




(0. 15, 0. 16) 


mmi 


B9 


5. 7 


1 5 1 


5. 7 




(0.15,0. 17) 




B 1 1 


5. 0 


1 8 1 


6. 9 


* 


(0. 15, 0. 17) 




BCz 


8. 5 


7 0 


2. 4 




(0. 14, 0. 16) 


mm 2 


C 2 


6. 5 


6 5 


2. 6 




(0. 14, 0. 16) 



* 4 IZtts LtzJ: i {Z, it$M 1 RXf 2 <Dft&Mu<D4tGto BCz^(C2) 
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mm 9 



2 5mmx 7 5mmx 0. 7mmf© I T0Hli^i#7Xl1g 

MBmmzmi<f)£Lrm& 1 o nmtf>TfE§p?7?Dv/7->§i (cuPcn 

) Wt/:, COCuPcJjJtfcU IE?U±AJli:LT}jitit&. CuPc0±{3 
JHiJ?3 0 nmOl , 1' -t'X [4-N, N-S? b 7;;7x-^ 
] v^D^+-9->fli (TPACH) £$I£Lfco ^<7)TPACBi(iE?L$^Jii: 
UlltS, C(7)TPAC^±«J?3 0 nm0_h!H^^ (A 7 2 

t'X [ (4, 6-y7Ma7x-^) -t°y^t-h-N, C 2 * ] tfa'Jt- 
b (TISF I r p i c) £»Uc. fg^JicpKfctf S F I r p i c4>«t&7 
M°/o<l:Lfc 0 COjjflte, f£ftJl<tLT$Sf&t&. £ ©J^Kflgff 3 0 nm©A 

WfcTJU* 'J^ilTfe^L i F£0. 2 nmflJPStZ&itf U &OT-7^5-9 
A?: 1 5 0 nm0f$l;lllfc, :®A1 : L i F ttttftfc UlltS. £ 
©<fc 9 C LTfcfcE LM?*fPSlfc. 

5 9 m A/ cm* CiT, 8 9 c d/m 2 0»Rfef8#;#f#&*U fiKJ&fcli (0 
. 18, 0. 3 9), m$kmt \ 4.98c d/ATfifc?fc, ' 
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,N ; 
O' 



'0 



FIrpic 



miMM 10-12 

HMiJ9Kfc^T, it$m (A 7 2) ©ttfcOtz, &5fctB*®{b£*&fflV> 



H*W91C*5^T, (A 7 2) ©ftfeO^ ^^©WE^b^BC 



Jt«^J3tei3^T, iETUdjaUBOfk^NiTPACtc^r, 4, 4' -fx [ 
N- ( 1 -*7*;P) -N-7i-;U7 5 y] t'7x^ (TIBa-NPD) £ 
ffllr\ m^iii£Ji<£{t£tjA 1 qt^^ tuIBBAl q *ffll>feW(4RltlllC 

ur**BL*^*fiFttLs [5Hf{-iiam/±s nm&, %ytn&, %Mhm. 



JiR0>J 3 



mm 4 




5 4 
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a 5 







M E 
(V) 


(mA/cm 1 ) 


(cd/m s ) 


(cd/A) 




sill 




A7 2 


6. 6 


0.5 9 


8 9 


14.98 




{.[). lo, 0. oa; 


$mmo 


A9 8 


6. 4 


0. 5 4 


8 6 


15. 89 


mm 


(0.18,0.40) 


mtmn 


Al 0 5 


6. 9 


0.8 4 


9 9 


11.76 


mm 


(0.17,0.40) 




A7 3 


6. 0 


1.00 


9 9 


9.91 


mm, 


(0. 16, 0. 39) 


JtKMS 


BCz • 


7. 8 


1.70 


9 8 


5. 80 


mm 


(0.16,0.37) 


J*«W4 


BCz 


7. 6 


1.09 


9 9 


9.15 


mm 


(0. 17, 0. 37) 



* 5 (wt Uz «fc o (3, JtttflJ 3 &t>* 4 ©(je*4»PO<k'&*jB C z fctt LT, * 

j^±i¥iffl«^Lfe«fco(-x *isi«o-ias (i) (2) x^zn&it-s 



WO 03/080760 



PCT/JP03/03329 



1 . TIHHftiC ( 1 ) Xti (?) T&3ft*<t£tofrfcft*W«|xl'2 ho;U5 

(Cz-)« A ( 1 ) 

Cz (-A) m (2) 

/U7/Mrb>g, Atiu TIB— «st (A) T'3t£n<f>ST-;fc& 0 n, mWU *n 

(M) p — (L) , — (M' ) , (A) 

St^fe L < liMBgl©&iSS 6 ~ 3 0 ©7 u t> L < 147 'J - U > 

< (iil^©Ii^ 2-30 ©^f a^fii-e^ ^„ pte0~2, q(41~2 
> r(40~2©6gn?fc*. fctfU p + rtilJ^±-e**. ) 3 

2 . ffrlB— iSSxt ( 1 ) l:M^n= 1 , ^^huIB-IKjC (A) fcfc^Tp = 1 , 

(1) 3t$u Czte s ®&&L< W;MB$S©7y-;u#;uW/bS* 
t4*;w<7"Oi/7/MrU>S-e*g % 

(A) a*, Mtix a»i4)L<fctiia8ioai*^«-f-&u{is«4-5© 

iitfAfn 6 MSiXte 7 mW, W.mi< l4fcB»0»*$jfct 2 
~ 4 ©Ilt^fD 5 ML IKH<liiltlj)l®l^l£t4Dilft8- 1 
1 ©Ilt^fai, g&fc L < (4&B&4W 5 ?*7 1* 'J y-;uB|"T?* 0 , L 
g*3» t> U < li&a&©£St* 6 - 3 0 ©7 y L < {47 U — U 

asife l < t4*«a&©&£# 2-30 ©^rn^ssjar??**, i i-iam 
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U ? h d ;U = * .y -fe >XH?ffl^o 

3 . tufa-text ( 1 ) KM>Tn=2> *>Ob9IB— JSSxt (A) II^Tp= 1 , 

-text ( l ) xt>K Cztt, «**)U<(i^iKft©7U-^*^^y-f;i/*X 
-text (A) it*, Ml±, SSl()L<(i^{Sft©ai*^«^»4~5 0 

mm^^ a 6 raxt± 7 jmu s& t> u < mmmmmmzm®. 2 
~ 4 ©sjR^^^a 5 m, mm l < litoa&ois&T&frrs&jRa 8 ~ 1 

§il)L<(iiIMII(6~3 O07y- < /l4£t>L<li7'J-U>*> 

4 . huIB— ( 1 ) l:U^Tn= 1 > frofufB-text (A) Kfcl^Tp = 2 , 
r = 0 7?& 0 „ 

-ISxt (1 ) it*, Czte, *Sl*>u<tt^ai[©7 I J-;u*;i//^/-f;ua6X 

-text (A) it^s Mte, jt»ltL<i4i«ft«)ai*^fi!c-r*ft*ft2-4 0 
©S*^W^rD5?#KaiT?*0, Lti, il&&L<(iM&0ft*ft6~3 0 
©7 'J L < 147 U - U >S> XliSj3&6 L < <±MiE8t®#£& 2-30 

5. mllB-text (2) i:^tm=2, ^^MIB-teit (A) HfcUTp = q = 
1 T'feO> 

-test (2) xftk Czte, jgftt>L<tt^RiBi[©7'J-;u*;u^ % /-r;uSX 

-text (a) xt<t\ mmm' n N -tn-pnaiu, g&fcL<(ift8&®9R 
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Lli, W&b L<(iMg$!<^f|&6~3 0 07 'J -^St L < & 

&fi&&L<Mfijg!^|t&2~3 0(7)-srn^S^T^^, fif^Ji 1 KfB 

*T$x U ? h a ;b 5 * «y -fe > 
6 . C z # N B& U < te&g*3i<£7 U ;u^V-Y ;u»-e* 1 (-13 

7. Cz^ ■ttfcL<ti*W07i-;U3&;u^/-r;i/ii7f**fl|*qi6(J:|B 

8 . 7 'J —;u# ;w*7-r ;uS©7 'J -)iUGLtffi JW^/J iUffi^nti^ 
11*31 6 fciB«0W*ftx u ? h a ;u = * «y -te >**?fflttf4. 

9 . SulS-flM ( 1 ) Xtt ( 2 ) T?&£tl*<fr&1fe<0 3S^x*;Mr*-*> -y 
7"*^ 2. 5-3. 3 e VT*^fS^l(iIH«©W^U^ ha;i/Uvb> 

i o . flwa— test ( i ) ( 2 ) T*$n*<b^KB© 1 fijgtf>x*;u**-*** 

•y7>\ 2. 8-3. 8 eV-r*«||^l^|3«0#B»xU^ hp;U5*«y-b 

1 2. »a^»&Kic-ix(i«ft»^^^*w«*«Ji^^$nr^^wtl 

xu? hp;l,U^>X3l?l:^ 56*Ji*W*SlCIBttfl!)W«ib^ 
1 3. Kffi^»ffiH(c-»Xtt«»Ji^^^*W«*OT^Jt$tiT^«^tl 
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Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Q CiaimsNos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The claim of this application includes two groups of inventions having 
the following matters as the "technical feature": 

(I) a material for organic electroluminesccent devices consisting of a compound 
of the general formula (1) or (2) wherein Cz is a substituted or unsubstituted 
arylcarbazole group, and 

(II) a material for organic electroluminescent devices consisting of a compound 
of the general formula (1) or (2) wherein Cz is a substituted or unsubstituted 
carbazoylalkylene group. 

The "technical feature" common to any two of the groups (I) and (II) is 
(continued to extra sheet) 

1 . £x] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
|~x~| No protest accompanied the payment of additional search fees. 
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amaterialfororganicelectroluminescentdevices consisting of a compound 
having a structure wherein a group having carbazoyl skeleton and a 
substituent of the general formula (A) are bonded directly to each other, 
but such materials for organic electroluminescent devices are known (see 
Japanese Patent Laid-Open No. 2001-247858) and are therefore not 
considered as a "special technical feature" within the meaning of PCT 
Rule 13.2. 

Thus, the groups (I) and (II) do not have any "special technical feature" 
in common . 
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